Introduction {#j_hukin-2019-0108_s_001}
============

The Africa Cup of Nations (AFCON) is the main continental soccer competition in Africa. The tournament is organised by the Confederation of African Football (CAF) and was first hosted in 1957 with four countries competing: Egypt, Sudan, Ethiopia and South Africa. The latter was disqualified due to its apartheid policy of racial discrimination. Since 1968, the competition has been held every two years. The number of participating teams which was eight in 1986 rose to 12 in 1992. In 1996, the number of teams increased from 12 to 16 with the return of South Africa into African soccer ([@j_hukin-2019-0108_ref_003]). In spite of five decades of the AFCON tournament's organisation, there remains limited information on the key performance indicators that determine team success in Africa.

Performance indicators (e.g., shots on target, ball possession, corners, accurate passes, etc.) are described as a selection or combination of action variables that aim to define some or all aspects of performance that could lead to a successful outcome ([@j_hukin-2019-0108_ref_007]; [@j_hukin-2019-0108_ref_014]). These indicators provide insight into the tactical and technical requirements of modern-day sport ([@j_hukin-2019-0108_ref_018]). Consequently, coaches use performance profiling to examine the success of an individual, a team or elements of a team ([@j_hukin-2019-0108_ref_007]). Performance indicators are also used to make rational tactical decisions, build the best strategy, and improve team performance ([@j_hukin-2019-0108_ref_005]). This probably accounts for the increasing research tendency in the area of performance analysis in soccer, especially in Europe ([@j_hukin-2019-0108_ref_021]).

For example, in a study conducted on the Spanish La Liga competition by [@j_hukin-2019-0108_ref_010], it was found that top teams had more assists, ball possession, total shots, and shots on target than the bottom teams in the log. In another study by [@j_hukin-2019-0108_ref_013], the number of crosses and shots on target, as well as a high percentage of ball possession, were reported as discriminative performance indicators of winning teams. Regardless of the aforementioned studies having shown similar findings in relation to successful performance indicators in soccer, there is no compelling evidence to substantiate these results within the African context. Therefore, the question that arises from this study is which performance indicators distinguish between losing and winning teams in the AFCON soccer championship?

In order to address this question, research investigations in the area of performance analysis of the AFCON tournament are needed due to the fact that it is now the world's third most lucrative soccer competition in terms of its cumulative television audience, coming after the FIFA World Cup and the UEFA Euro tournaments ([@j_hukin-2019-0108_ref_003]). This study will also add to the body of knowledge in Africa because of factors such as ground conditions, weather conditions, the referee, and tactics employed, which play a crucial role in variability of certain performance indicators ([@j_hukin-2019-0108_ref_006]). Furthermore, it is generally agreed that teams from Africa adopt different playing styles compared to those of other confederations (e.g., UEFA Euro, CONCACAF and COMEBOL) ([@j_hukin-2019-0108_ref_025]). The results of this study may provide soccer coaches and analysts with valuable information to design and implement training programmes in view of the dynamic demands of the game, which can be harnessed to improve players' performance and overall team success. Therefore, the purpose this study was to examine the match performance indicators that differentiated between winning, drawing and losing teams at the 2017 AFCON soccer championships and its implications for soccer coaching and performance.

Methods {#j_hukin-2019-0108_s_002}
=======

Match sample {#j_hukin-2019-0108_s_002_s_001}
------------

A total sample of 32 matches played during the 2017 Total AFCON soccer championship held in Gabon was analysed. The tournament consisted of 16 teams and initially started with 24 group-stage matches, followed by four quarter-final matches, two semi-final matches, one losers' final for the third position, and a final match for the championship. Data were obtained from InStat^®^, a private company which provides teams' physical, technical and tactical performance assessments worldwide. All matches were captured using a multiple-camera analysis system. The reliability of the data was examined using intra-rater agreement through the percentage-error method recommended by [@j_hukin-2019-0108_ref_008]. This method suggests that matches must be analysed twice, with a break between the two analyses to avoid any possible adverse memory and learning effects ([@j_hukin-2019-0108_ref_020]). Therefore, for the purpose of the present study, five matches were randomly selected and observed twice within a one-week period. Consequently, all variables were found to be satisfactory, as the percentage error was less than 5% ([@j_hukin-2019-0108_ref_008]).

Procedures {#j_hukin-2019-0108_s_002_s_002}
----------

Prior to data collection, ethical approval for the study was obtained from the Faculty of Science Research Ethics Committee of the Tshwane University of Technology, Pretoria, South Africa. The following performance indicators were gathered: the number of goals scored, the time period in which a goal was scored, the impact of the first goal on the match outcome, total shots, shots on goal, total passes, accurate passes, corners, ball possession, fouls, offsides, yellow cards and red cards. Additionally, the number of goals scored was recorded per 15-min interval (i.e. 1--15, 16--30, 31--45, 45--60, 61--75, 76--90) and also extra time. Such performance indicators have been used to distinguish between successful and unsuccessful teams in previous research ([@j_hukin-2019-0108_ref_001]).

Statistical analysis {#j_hukin-2019-0108_s_002_s_003}
--------------------

Descriptive statistics such as means, standard deviations, frequencies, and percentages were used to analyse the data. Prior to conducting parametric statistical tests, the normality of data was checked. Thus, a one-way repeated measures analysis of variance was applied to assess significant differences between losing, drawing and winning teams concerning the performance indicators of goals scored. Where the F-ratio was significant at *p* \< 0.05, a Tukey HSD post-hoc test was carried out for further analysis. Statistical analyses were performed using the Statistical Package for the Social Sciences (SPSS), version 23 (SPSS Inc., Chicago, IL, USA).

Results {#j_hukin-2019-0108_s_003}
=======

Sixty-six goals were scored with an average of 2.06 per match. [Figure 1](#j_hukin-2019-0108_fig_001){ref-type="fig"} shows the time intervals in which goals were scored. Most goals were scored during the second half of the game, particularly during the 61--75-min (21.2%) period. The fewest goals scored were recorded during the 31--45-min period (9.1%) and the 46--60-min period (12.1%). No goals were scored in the additional time of the first half. However, five goals were scored during the additional time of the second half and extra time. No significant (*p* \> 0.05) differences were noted in the frequency of goals scored.

![Timing of goals scored during the 2017 AFCON](hukin-72-215-g001){#j_hukin-2019-0108_fig_001}

[Figure 2](#j_hukin-2019-0108_fig_002){ref-type="fig"} presents the impact of the first goal scored on the match outcome. The results showed that the team that scored the first goal won in 17 (60.7%) matches, drew eight (28.6%) matches, and lost only three (10.7%) matches. Four games ended without goals being scored. No significant (*p* \> 0.05) differences were observed in the impact of the first goal scored in relation to the match outcome.

![First goal scored and the game outcome](hukin-72-215-g002){#j_hukin-2019-0108_fig_002}

[Table 1](#j_hukin-2019-0108_tab_001){ref-type="table"} shows the game-related statistics for losing, drawing, and winning teams. Winning teams had higher mean values of the following variables: goals scored (1.80 ± 0.83), total shots (11.05 ± 4.83), shots on target (4.70 ± 2.62), fouls (18.60 ± 5.19), offsides (2.35 ± 1.76), yellow cards (1.55 ± 1.10), and red cards (0.05 ± 0.22). In contrast, losing teams yielded higher mean values in total passes (260.30 ± 49.10), accurate passes (69.28 ± 5.74), corners (5.10 ± 2.95), and ball possession (51.20 ± 5.52). A significant difference was observed between losing, drawing and winning teams concerning the number of goals scored (*F* \[2, 61\] = 18.12, *p* = 0.00). The Tukey HSD post-hoc test indicated that the mean value of the goals scored by winning teams was significantly different from that of losing and drawing teams.

###### 

Differences between winning, drawing and losing teams according to match statistics

  Variable              Losing (n = 20)   Drawing (n = 24)   Winning (n = 20)   All (N = 64)     *p*
  --------------------- ----------------- ------------------ ------------------ ---------------- ------------------------------------------------------------
  Goals scored          0.40 ± 0.60       0.92 ± 0.78        1.80 ± 0.83        1.03 ± 0.93      0.00[^\*^](#j_hukin-2019-0108_fn_101){ref-type="table-fn"}
  Total shots           10.55 ± 4.39      11.33 ± 4.87       11.05 ± 4.83       11.00 ± 4.65     0.86
  Shots on target       3.80 ± 1.76       4.67 ± 2.50        4.70 ± 2.62        4.41 ± 2.33      0.38
  Total passes          260.30 ± 49.10    266.67 ± 83.82     258.80 ± 54.62     262.22 ± 64.84   0.91
  Accurate passes (%)   69.28 ± 5.74      69.13 ± 8.13       69.10 ± 6.50       69.17 ± 6.84     0.99
  Corners               5.10 ± 2.95       5.13 ± 2.92        3.35 ± 2.81        4.56 ± 2.97      0.09
  Ball possession (%)   51.20 ± 5.52      50.00 ± 5.70       48.80 ± 5.52       50.00 ± 5.58     0.40
  Fouls                 17.45 ± 4.36      19.67 ± 6.32       18.60 ± 5.19       18.64 ± 5.41     0.41
  Offside               1.60 ± 1.43       1.71 ± 1.46        2.35 ± 1.76        1.88 ± 1.56      0.26
  Yellow cards          1.15 ± 1.04       1.21 ± 1.10        1.55 ± 1.10        1.30 ± 1.08      0.45
  Red card              0.00 ± 0.00       0.00 ± 0.00        0.05 ± 0.22        0.02 ± 0.13      0.34

\*Significant at *p* \< 0.05

Discussion {#j_hukin-2019-0108_s_004}
==========

This study analysed performance indicators that discriminated between drawing, winning and losing teams during the 2017 Total AFCON soccer tournament in relation to team success. It was found that 66 goals were scored with an average of 2.06 goals per match. The average number of goals scored was relatively low compared to the averages of previous studies of the UEFA Championships that varied between 2.48 in 2008 and 2.45 in 2012 (Mitrotasios and Armatas, 2014; [@j_hukin-2019-0108_ref_024]). However, a low scoring rate in African soccer could be explained by the so-called 'parking the bus' tactics phenomenon ([@j_hukin-2019-0108_ref_023]), which signifies a characteristically defensive style of play. The advancement of modern technology regarding match-data analysis, such as those by Prozone and InStat in Africa, could provide teams with information needed to scout opponents and devise appropriate strategies. Likewise, a coach analysing opposition performance will use data to counter opponents' strengths and exploit their weaknesses ([@j_hukin-2019-0108_ref_004]).

The results further showed that most goals were scored between the 61^st^ and 75^th^ minutes of the game. This is an interesting finding considering the fact that previous research ([@j_hukin-2019-0108_ref_017]) found that most of the goals were scored towards the last 15-min period of the match. This new important finding implies that teams can score goals at any time in order to settle in and avoid rushing towards the end of the game. The results also found that the majority (60.7%) of teams that scored the first goal went on to win their games. This finding supports that of [@j_hukin-2019-0108_ref_015], who also reported that 75.4% of the teams that scored the first goal during the 2014 FIFA World Cup won their games. This result suggests that teams that score the first goal tend to gain confidence, which, in turn, may give them the advantage of not conceding goals and thus improving their chances of winning. Equally, taking a lead as early as possible could help teams to avoid chasing a result (i.e., draw or win) towards the end of the match before fatigue sets in ([@j_hukin-2019-0108_ref_019]).

Winning teams had more shots and shots on target than losing and drawing teams. These findings corroborate those of [@j_hukin-2019-0108_ref_011]. Also, [@j_hukin-2019-0108_ref_022] found that finalist teams made more shots than unsuccessful teams during the 2002 FIFA World Cup in Korea/Japan. Similar results have been reported by [@j_hukin-2019-0108_ref_002], who found that top teams made more shots compared to the bottom teams in the Greek First Division. The results of this study indicated that winning teams scored significantly more goals than losing and drawing teams. Therefore, it could be concluded that teams that take more shots on target have more goal-scoring opportunities, which may increase their chances of winning matches. Consistent with a view expressed by [@j_hukin-2019-0108_ref_012], the findings of the present study support the assertion that winning teams perform better in the factors associated with goals scored (e.g., shots on target, etc.) in contrast to losing and drawing teams.

The low percentage of ball possession among winning teams in this study is quite surprising given that winning teams were anticipated to have higher ball possession than losing teams. This finding contradicts that of [@j_hukin-2019-0108_ref_011], who found that successful teams had a high percentage of ball possession compared to losing teams. Perhaps this could be explained by the fact that losing teams tend to create more goal-scoring opportunities in order to draw or win the match, which requires greater ball possession ([@j_hukin-2019-0108_ref_009]). Likewise, in another study of the UEFA Champions League, [@j_hukin-2019-0108_ref_013] found that winning teams maintained longer ball possession than unsuccessful teams. However, caution should be exercised in comparing the percentages of ball possession across studies conducted in different settings. Differences in the style of play between teams may explain the reported findings. Compared to previous research ([@j_hukin-2019-0108_ref_013]) reporting that winning teams had more total and accurate passes, this study demonstrates that losing teams had more accurate passes. Although it was not ascertained in the present study, it could be speculated that such teams were passing the ball laterally, which is not effective in advancing forward in order to create more goalscoring opportunities.

Conclusion {#j_hukin-2019-0108_s_005}
==========

This study examined performance indicators of goals scored during the 2017 Total AFCON soccer competition. It was found that most goals were scored during the second half of the game, particularly during the 61--75-min (21.2%) period. The results further indicated that winning teams had more goals, total shots, and shots on target than drawing and losing teams. Finally, most of the teams that had a high percentage of ball possession lost their games.

Practical implications {#j_hukin-2019-0108_s_006}
======================

The present study provides novel data for soccer coaches which should be taken into consideration when preparing team tactics. It isrecommended that coaches should design training programmes in order to improve players' abilities to take shots on target. Such training sessions should also be incorporated in the pre-match warm-ups. Soccer coaches and analysts should tailor their match tactics such that they employ a direct play or counter attack approach. This was evident in the results of the current study which showed that winning teams had a lower percentage of ball possession than losing teams.
